Summary. Plasma gonadotropin (GTH) and 17p-estradiol (17p-E 2 ) levels and oocyte stage have been studied in the common carp, Cypinus carpio L., after classical « hypophysation » (two intraperitoneal pituitary injections of 0.3 mg/kg and 2.7 mg/kg at a 12-hr interval) or LH-RH treatment (two intracardiac injections of 3 fL9/ kg at a 3-hr interval). After the first pituitary injection of LH-RH treatment, GTH increase was followed by a significant increase of 17p-E 2 7 hrs after the injection. The higher GTH levels after the second pituitary injection did not increase that secretion. After classical « hypophysation », one-half of the females ovulated. There was no difference between spawning and non-spawning fishes in relation to hormonal parameters. LH-RH treatment only induced a shifting of the nucleus.
Introduction.
Few results are available on endocrine compounds in carp during the last stages of the reproductive cycle and ovulation. At ovulation time, gonadotropin (GTH) levels are high (Eleftheriou, Norman and Summerfelt, 1968) .
In temperate climates, carp spawning is usually initiated by injections of crude pituitary extracts. The most empirically efficient procedure is to give two injections, the first containing 10 p. 100 of the total dose and the second 90 p. 100 (Antalfi and T61 9 , 1975) . This classical so-called « hypophysation » has been tentatively replaced by LH-RH injections which induce ovarian maturation (Sokolowska, Popek and Bieniarz, 1978) , or even ovulation (Conference on Application of Hormones to Economic Fish, 1975) , in carp and ovulation in the ayu (Hirose and lshida, 1974) , goldfish (Lam et al., 1975 (Lam et al., , 1976 , plaice and goby (Aida et al., 1978 Weil, 1973 ; Weil, Breton and Reinaud, 1975 ; Crim, Peter and Billard, 1976) and salmonids (Crim and Cluett, 1974 ; Weil et al., 1978) . Exogenous gonadotropin injections increase estradiol production during vitellogenesis in trout and at the end of the cycle in carp (Fostier, Breton and Jalabert, 1979 ), but at that final stage in trout, Van Bohemen and Lambert (1979) did not detect aromatization enzymes in the ovary. In the dog-fish, an anti-gonadotropic serum has no effect on the plasma estradiol concentration (Sumpter et al., 1978) . Initiating tilapia spawning with warm water stimulates androgen and corticosteroid production but not that of estradiol (Katz and Eckstein, 1974 The percentages were compared using the Z 2 test.
Results.
Classical « hypophysation ». a) Hormone levels. Before injection, the GTH (P < 0.001) and E 2 (P < 0.025) levels of the two carp strains were different.They were low before spawning initiation, and no correlation was found between the two (table 1). Twelve hours after the first injection, an increase of the 17p-E! levels corresponded to the high quantities of exogenous GTH found in the plasma, but those levels did not increase after the second injection which gave higher GTH levels ( fig. 1) Schreck and Hopwood (1974) using radioimmunoassay in another cyprinid, the goldfish, but the spawning time was not accurately recorded. According to the assay specificities claimed by those authors, the difference with our results may be related to the presence of estrone, which did not interfere with our assay. Different environmental conditions may also explain such results .
The levels of exogenous c-GTH found after « hypophysation » were in the same range as those reported in other similar experiments (Jalabert et a/., 1977 ; Fostier, Breton and Jalabert, 1979 ; Bieniarz et al.,1980 (Sokolowska et at., 1978) , using doses of the same order (1 mg/kg/day for 9 days), also obtained more rapid oocyte maturation but not ovulation. Giving doses 600 to 1 500 times higher than ours induced ovulation in the ayu (Hirose and Hishida, 1974), the goldfish (Lam et al., 1975 (Lam et al., , 1976 , different species of carp (Conference on Application of Hormones to economic Fish, 1975) , the Japanese medaka (Chan, 1977) , the plaice and the goby (Aida et al., 1978) .
1n vivo LH-RH stimulation of c-GTH has been previously demonstrated (Breton and Weil, 1973) to vary with animal maturity (Weil, Breton and Reinaud, 1975) . For the first time, the present study reports steroidogenic stimulation in fish after LH-RH injection, although it has been shown in reptiles (Callard and Lance, 1977) and birds Sterling, Lea and Sharp, 1978) . 
